Design, synthesis and evaluation of novel pyrazolo-pyrimido[4,5-d]pyrimidine derivatives as potent antibacterial and biofilm inhibitors.
An efficient four-component reaction of 6-amino-1,3-dimethyluracil, N,N-dimethylformamide dimethylacetal, 1-phenyl-3-(4-substituted-phenyl)-4-formyl-1H-pyrazoles and aromatic amines was conducted in the presence of [Bmim]FeCl4 ionic liquid as a promoting medium. This strategy provided a convenient route without any additional catalyst or metal salt under mild conditions. All the synthesized pyrazolo-pyrimido[4,5-d]pyrimidines derivatives were evaluated for their antibacterial, minimum bactericidal concentration (MBC), biofilm inhibition, intracellular ROS accumulation and protein leakage activities. The results revealed that among all the screened derivatives, the compounds 5c, 5i, 5l and 5m were quite promising with MIC values ranging between 3.9 and 15.6μg/mL, while the MBC values were 2-fold the antibacterial activity values. The biofilm inhibition activity revealed that the compounds 5l and 5m exhibited promising activity with IC50 values ranging between 1.8 and 8.2μg/mL. It was observed that at a concentration of 0.5μg/mL, the compound 5l treated biofilms of Micrococcus luteus showed increased levels of intracellular ROS accumulation. Further, the protein leakage study revealed that the Micrococcus luteus cells treated with compound 5l caused membrane permeability which resulted in protein leakage and subsequent bacterial cell death.